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Abstract: 

Purpose of Invention: To make it possible to judge the correctness of the axial 
force in a simple way. 

Make-up of Invention: The length of the bolt 10 is measured by an ultrasound 
wavelength meter 20, and this length is stored in the memory of a control device 
4.0, corresponding to the identifying mark 11 on the bolt 10; next, a tightening 
operation is performed, after which the identifying mark 11 on the bolt 10 is read 
and at the same time the length of the bolt 10 is measured by the ultrasound 
wavelength meter 20, the difference between this length and the previously 
measured length is obtained, based on the identifying mark 11, and a judgment 
about whether this difference is good or bad is made. 



(21003 



Claims: 

(1) A method of controlling bolt tightening, characterized in that the length of 
the bolt is measured by an ultrasound wavelength meter, and this length is 
stored in the memory of a control device, corresponding to the identifying mark 
on the bolt; next, a tightening operation is performed, after which the identifying 
mark on the bolt is read and at the same time the length of the bolt is measured 
by the ultrasound wavelength meter, the difference between this length and the 
previously measured length is obtained, based on the identifying mark, and a 
judgment about whether this difference is good or bad is made, 

(2) A device for controlling bolt tightening, consisting of an ultrasound wave- 
length meter which measures the length of the bolt and a control device which, 
records the length of the bolt measured by the ultrasound wavelength meter 
corresponding to the identifying mark on the bolt and makes a judgment about 
whether it is good or bad. 

(3) A device for controlling bolt tightening, characterized in that, in Claim (2), a 
reading device, for reading the identifying mark on the bolt, is provided. 

(4) A bolt, characterized in that it has an identifying mark in the peripheral part 
of its head, outside the central part. 

(5) A bolt, characterized in that, in Claim (4), an IC chip is embedded in it., 



Detailed Explanation of Invention: 

Industrial Field of Application 

This invention concerns a method for confirming that connections by bolts 
and nuts in mechanical devices, structures, etc., and connections by high- 
strength bolts have been performed reliably. 

Prior Art 

In order to check and control boJt tightening, the method, usually used is for 
the counting and tightening torque of the bolts to be performed by one or two 
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operators. 

Furthermore, there are devices for totalling the number of turns of the 
tightening to a specified torque. At the beginning of the operator's operation, the 
number of tightening turns needed is entered into a control device. For the 
torque wrench, a wrench is used which produces a clicking sound and a signal 
when the specified tightening torque is reached. Furthermore, the control device 
totals and displays the sounds and signals produced. In this way, it is confirmed 
that the bolt has been tightened with the specified number of turns. 

Problems That the Invention Is to Solve 

When a torque wrench of this type, which produces a clicking sound, is 
used, the number of turns can be displayed mechanically., but it cannot be con- 
firmed that the tightening torque on the specified bolt has a specific value, or that 
the number of turns is the specified number. 

Moreover, the purpose of [measuring] the aforementioned tightening 
torque is to make the tightening axial force have a specified value, but this is 
impossible to do by controlling the tightening torque only. That is, the axial force 
is greatly affected by the states of the bolt screw surface and the tightening 
washer surface. Therefore, controlling only the tightening torque is insufficient. 

The purpose of this invention is to make it possible to judge the correctness 
of the axial, force in a simple way. 

Means of Solving These Problems 

This invention is characterized by the fact that the length of the bolt is 
measured by an ultrasound wavelength meter, and this length is stored in the 
memory of a control device, corresponding to the identifying mark on the bolt; 
next, a tightening operation is performed, after which the identifying mark on 
the bolt is read and at the same time the length of the bolt is measured by the 
ultrasound wavelength meter, the difference between this length and the previ- 
ously measured length is obtained, based on the identifying mark, and a judg- 
ment about whether this difference is good or bad is made. 

Working Embodiment of Invention 

A working example of this invention will be explained by Fig. 1. 10 is a bolt. 
An identifying mark is engraved on the head of the bolt 10. The identifying mark 
11 consists of letters and /or numbers or symbols; it may be engraved or printed 
on the bolt, or a printed paper label, etc., may be pasted on it. The symbol may be 
a bar code, for example. The location of the identifying mark 11 is away from the 
center of the head, i.e., in the periphery of the head. If there are more than one 
bolt 10, different identifying marks are placed on the bolts 10. 

20 is an ultrasound wavelength meter; it consists of a measuring device 20a 
and a control device 20b. The value measured by the control device 20b is stored 
in the control device 40. The ultrasound wavelength meter 20 is used in the con- 
ventional way: the measuring device 20a is applied to the head of the bolt and its 
length is measured. At this time, water or oil is applied to the head of the bolt. 
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30 is a reading device for reading the identifying mark 11. The value detect- 
ed, by the device 30 is sent to the control device 40, and the bolt which is being 
read is identified. 

In this make-up of the invention, the device name, location, etc., where the 
bolt tightening operation is being performed is displayed in letters, graphically, 
etc., on the display 42 of the control device 40, and the kind of bolt used, the 
tightening torque, number of tightening turns, etc., are displayed as well. The 
specific bolt 10 and torque wrench used are selected on the basis of these indica- 
tions. An identifying mark is attached to the selected bolt 10. 

First, the identifying mark 11 of the selected bolt 10 is read by the reading 
device 30 and stored in the control device 40. Next, the measurement device 20a 
is applied to the bolt 10 and its length is measured. This measured value is 
paired with the identifying mark 11 and stored in the control device 40. The 
[reading of] the identifying mark of the bolt before the tightening and the mea- 
surement of its length may also be performed beforehand. Since the length of the 
bolt is measured, short or long bolts may be excluded. Moreover, it is also possi- 
ble to judged differences in materials from the lengths. 

Next, the tightening operation is performed. After this operation is per- 
formed, the operation of measuring the length of the bolt .is performed. First, the 
identifying mark 11 of the bolt 10 in question is read by the reading device 30, 
and a match with the previously read identifying mark 11 is sought. If there is no 
match with the previous mark, an error procedure is performed, If there is a 
match, the length of the bolt 10 is measured with the measuring device 20a and 
sent to the control device 40. The control device records it using the identifying 
mark 11 as a standard. Furthermore, the difference from the length before the 
tightening is obtained; if the difference is greater than a specified value, the test is 
passed. If it is less than the specified value, the tightening is judged to be bad, 
and an error procedure is performed. The error procedure consists of indicating 
the error on the display 42, storing it in memory, and warning the operator with 
a warning sound. 

Since the change in the length [of the bolt] due to the axial force of the 
tightening appears approximately 3 times [as great] by measuring the ultrasound 
waves., the presence or absence of the specified axial force can be easily discrim- 
inated. 

These data are stored in memory as an operation control record and printed 
on paper in a form which, can be easily checked, visually. 

After a specified time has passed, a check is made of whether the bolt 10 has 
or does not have the specified axial force. First, the identifying mark 11 of the 
bolt 10 is read by the reading device 30. When it is difficult to read by this device 
after the bolt 10 was tightened, the identifying mark on the head of the bolt 10 is 
read visually and inputted into the control device 40 by an input device, which 
consists of a keyboard. Or a symbol engraved, on the tightened part near the bolt 
10 or a chalk-marked or pasted identifying mark can be used. Next, the length of 
the bolt 10 is measured with the ultrasound wavelength meter. The control 



01/22/01 MON 08:51 Fi^J^O 688 9239 Innovation Plus 




device 40 is compared with the length before the tightening and the length when 
the tightening was performed, based on the identifying mark. If the length is 
outside the specified value, the bolt is tightened up further or replaced. 

The working example of Fig. 2 shows a bolt 10 with an IC chip 50 embed- 
ded in its head. The IC chip 50 is embedded by making a hole at a location away 
from the center of the head. 

Effects of Invention 

By means of this invention, the axial force of a bolt can be easily judged. 

Brief Explanation of Drawings 

Fig. 1: Diagram showing make-up of a working example of the tightening 
control system of this invention. 

Fig. 2: Perspective view of a bolt of another working example of this invention. 



Explanation of Symbols: 

10: bolt, 11: identifying mark, 20: device for reading identifying mark, 30: ultra- 
sound wavelength meter [note: 20 and 30 reversed from the way they are used in the 
main text - Trans.}, 40: control device, 50: IC chip. 



Fig.l 
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Fig. 2 
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